Abstract Digital Pacinian corpuscle hyperplasia is an extremely rare, painful condition that generally follows local trauma. We report a case of painful digital Pacinian corpuscle hyperplasia of the right index finger that was preceded by a dog bite at the same site over one and a half years ago. To the best of our knowledge, this is the first instance of a Pacinian corpuscle hyperplasia following dog bite. The literature is reviewed and immunohistological features are outlined. ª 2007 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.
A 45-year-old housewife presented with a 1½ month history of progressively growing, painful swelling over the volar surface of the right index finger. The pain was worse on flexion and would subside with rest or analgesics. She was bitten by a dog over the proximal phalanx of the right index finger about 1½ years ago and was treated with antibiotics, antirabies vaccine and painkillers. The wound had healed well and she had no complaints until recently. Clinical examination revealed a diffuse, oval swelling over the volar aspect of the proximal phalanx. Doppler ultrasound examination showed a subcutaneous soft tissue swelling with no evidence of increased vascularity.
Under wrist block through an incision over the proximal phalanx of the right index finger and adjoining palm, exploration revealed a nodular, linear greyish yellow lesion on the flexor tendon sheath. The lesion was completely excised after isolating and protecting the digital neurovascular bundle. She had immediate pain relief postoperatively and remains symptom and recurrence free two years later.
Microscopy showed nerve bundles and mature Pacinian corpuscles of varying sizes lying amidst fibrofatty tissue (Fig. 1b) . Immunohistochemistry showed S-100 (Fig. 1c) and vimentin positivity (Fig. 1d) while epithelial membrane antigen (EMA) (Fig. 1e) was negative. A diagnosis of Pacinian corpuscle hyperplasia Type 3 was made.
Discussion
Pacinian corpuscles are rapidly adapting mechanoreceptors that respond to high-frequency vibratory stimuli 1, 2 and are the only end-organ sensory receptors large enough to be identified by the naked eye. 2 Pathological processes involving the Pacinian corpuscles are rare with three distinct abnormalities being described namely e Pacinian corpuscle hyperplasia, Pacinian corpuscle hypertrophy and Pacinian neuroma or neurofibroma. 1e3 A single enlarged subepineural Pacinian corpuscle constitutes hypertrophy; multiple Pacinian corpuscles of normal or enlarged size along the extension of digital nerve is classified as hyperplasia 2 while Pacinian neuromas or neurofibromas incorporate Schwann cell proliferation. Digital Pacinian corpuscle hyperplasia of the hand is a rare, extremely painful condition; of the 37 cases reported so far in the English literature, over 50% have followed a preceding trauma.
These non-compressible, fluid filled corpuscles consist of a single nerve fibre with the terminal non-myelinated portion enclosed in a multilamellated connective tissue capsule. 1, 2 Mostly distributed in the dermis of the fingers and the palm, they are also found in the conjunctiva, near joints, adjacent to branches of blood vessels, mesentery, penis, urethra, vulva and clitoris, parietal peritoneum and loose connective tissue. About 300 Pacinian corpuscles are distributed in the hand with over 60% near the fingers, about 48% near the metacarpophalangeal joint, and about 18% in the thenar and hypothenar eminences.
1 These perineural or peritendinous receptors are characteristically identified macroscopically as ellipsoid whitish grains or nodules, about 1 Â 2 mm in size and with a density of approximately 3e5/cm. 2, 3 The normal Pacinian corpuscle is not innervated by nociceptive nerve fibres and is sensitive to vibration and pressure. Enclosed within a capsule that is continuous with the perineurium of the adjacent digital nerve, these are typically oval or round in shape. Inside the capsule, multiple concentric layers of lamellated, squamous cells constitute an inner and outer core that gives the characteristic onion-like cut surface. Usually a single Aß-fibre terminates as an expanded tip at the centre of the inner core; Schwann cells around this fibre terminate abruptly outside the capsule thus making the terminal axon unmyelinated.
1e4 These corpuscles have a close relationship with the glomerular arteriovenous anastomosis of the digital vasculature and supposedly play a role in the regulation of local blood supply. 1, 2, 5 The exact pathogenesis of Pacinian corpuscle hyperplasia remains still unclear. Local biologic events such as trauma that disturb the relationship between the corpuscle and the arteriovenous anastomosis might induce Pacinian corpuscle hyperplasia depending on the potential of the lamellated squamous cells to multiply.
1e6 Distant trauma or repetitive local irritation as occurs in manual workers may also promote proliferation of the corpuscles in those patients without any apparent local trauma. Whilst the digital nerves are vulnerable to posttraumatic fibrosis, surprisingly the Pacinian corpuscles are rarely involved in the fibrosis. Despite the apparently normal structure of these proliferated Pacinian corpuscles that are not innervated by nociceptive nerve fibres, they are extremely sensitive to pain. The only reasonable explanation for the pain seems to be an altered innervation following trauma.
Local trauma is a predisposing factor in nearly 50% of cases; stimuli associated with repetitive usage of the hand have also been implicated as triggering factors. 1,2,6e8 In the present case, it is quite uncertain as to how the preceding dog bite could have triggered the Pacinian corpuscle hyperplasia; the possibility of an infective process triggering the hyperplasia needs to be considered. While an infective process may possibly explain those cases preceded by an open wound, it would not explain the cases where repeated use of the hand alone has resulted in Pacinian corpuscle hyperplasia. The true incidence is probably very low considering the huge numbers of hand injuries that occur the world over.
Reznik in 1998 suggested a modification of the original Rhode and Jennings' classification and recognised three alterations which they believe are successive stages of the same disease. Their proposed modification is as follows: Clinically, Pacinian corpuscle hyperplasia characteristically presents with a painful swelling. Point tenderness over the swelling is typical and the pain is usually throbbing in nature. Associated glomus tumours or Dupuytren's contracture have been reported in a few cases. 1, 8, 9 A Doppler scan would rule out the possibility of glomus tumour that might also elicit the point tenderness sign.
Histopathological examination reveals normal sized corpuscles arranged in a grape like cluster. Immunohistology reveals a strong positivity of the inner core cells to S-100 protein and irregularly labeled for CD-57 antigen (a myelinassociated glycoprotein). The outer core cells are lightly immunoreactive for vimentin and epithelial membrane antigen (EMA). 1, 5, 8 Surgical excision with sparing of the neurovascular bundle is ideal and curative A scrutiny of the 37 cases (Table 1) of Pacinian corpuscle hyperplasia reported thus far revealed a female preponderance of nearly 60% (22 females and 15 males); nearly 68% complained of severe pain. A local painful mass was seen in 35% (12 cases). The youngest was 4 years old and the oldest 88 years old. Nearly 54% (20 cases) had a history of preceding trauma. Any of the digits could be involved, but the index and the long finger seem more often involved. Most of the patients had complete relief after a successful excision. Hyperplasia of Pacinian corpuscle must be considered in the differential diagnosis of localized painful swellings in the digits and distal palm, especially in manual workers or in patients with previous trauma. Complete surgical excision is usually curative.
